Welcome to the November 2016 installment of the SNACC Article of the Month! The article presented here is a study by Liu et al looking at individual static variability of cerebral autoregulation in healthy older adults and its relationship with brain white matter hyperintensity lesions. The presence of high brain white matter hyperintensity (WMH) lesions is well recognized as a risk factor for age related cognitive decline and dementia. This month we have Dr Lingzhong( LZ) Meng sharing some of his thoughts on this article and on the subject of cerebral autoregulation. The paper "Individual variability of cerebral autoregulation, posterior cerebral circulation and white matter hyperintensity" by Liu et al (J Physiol 2016; 594: 3141-55) is an important contribution to our understanding of cerebral autoregulation.
a binary approach to judge the integrity of cerebral autoregulation, i.e. normal or impaired. However, the work by Liu et al showed that the autoregulatory plateau follows 3 different patterns, i.e. normal (slope = 0), impaired (slope > 0), and over-reactive (slope < 0), in healthy older adults (Figure) . Now, it may be time to adopt a trichotomic approach by adding another pattern of autoregulation, i.e. over-reactive autoregulation. Over-reactive autoregulation describes a pattern characterized by a decreased CBF when CPP is increased which is different to the other two patterns. As a matter of fact, Liu et al are not the first to discover this. The over-reactive pattern of autoregulation had already been observed by other investigators. Nonetheless, the underlying mechanism of over-reactive autoregulation remains unclear.
Liu et al's work also showed that the over-reactive, not the impaired, pattern of autoregulation of vertebral artery (posterior circulation) is associated with the severity of white matter hyperintensity (WMH), a type of white matter lesions related to cerebral small vessel disease (SVD) in older adults. This finding is intriguing. It suggests that the reduced CBF as a result of hypertension-mediated overzealous (or mal-functioning) cerebral vasoconstriction may play a role in the pathogenesis of WMH. However, the cause-effect relationship cannot be confirmed by this study.
Cerebral autoregulation is frequently referenced in clinical care. However, it is important to recognize that our knowledge about this important CBF regulatory mechanism is still very limited. Not only the plateau, but also the lower and upper limits of cerebral autoregulation, are dynamic and have large variations among individuals. The functionality of these key components of cerebral autoregulation depend on the physical, medical, and physiological conditions, as well as pharmacological interventions. The clinical care can be better guided when these features of cerebral autoregulation are taken into account.
